Pharmaco attributes of dioleoylphosphatidylethanolamine/cholesterylhemisuccinate liposomes containing different types of cleavable lipopolymers.
Various amounts of one of three different types of cleavable methoxy polyethylene glycol (mPEG)-phospholipids or of a non-cleavable counterpart (mPEG-DSPE) were included into pH-sensitive liposome formulations containing dioleoylphosphatidylethanolamine (DOPE) and cholesterylhemisuccinate (CHEMS) at a 6:4 molar ratio, and the effect on plasma clearance and contents release rates was determined. The cleavable lipopolymers were all based on a distearoylphosphatidyl lipid anchor, which was linked to mPEG via dithiodipropionateaminoethanol (mPEG-DTP-DSPE), dithio-3-hexanol (mPEG-DTH-DSPA), or Gly-Phe-Leu-Gly-aminoethanol (mPEG-GFLG-DSPE) linkers. In contrast to the first-generation thiolytically cleavable lipopolymer, mPEG-DTP-DSPE, the second generation conjugates contained a hindered disulfide or enzymatically cleavable tetrapeptide, respectively, as the points of scission. In the absence of mPEG-lipid, DOPE/CHEMS liposomes had rapid clearance half-lives. As the mol% of mPEG-lipid in the liposomes increased, the rate of clearance of DOPE/CHEMS liposomes in mice decreased. Zeta-potential measurements showed that decreased clearance was correlated with a decrease in the apparent surface charge of the liposomes, which approached neutrality as the content of mPEG-lipids increased to above 15 mol%. At these levels, liposomes containing mPEG-DTP-DSPE were cleared from blood circulation faster than liposomes containing other, less vulnerable lipopolymers. Liposomes with the peptide-linked lipopolymer exhibited the slowest clearance. The presence of either cleavable or non-cleavable mPEG-lipids at concentrations of 5 mol% or higher in the DOPE/CHEMS liposomes inhibited the release of doxorubicin from these liposomes in response to acid pH.